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ABSTRACT OF THE OISCUOSURB 

The present Invention taaturae a child 1 • automotive 
safaty booeter aaat that hae anough rigidity to vlthatand 
high coapraeelon, and, at tha eeaa tiaa, la aoft and 
core fort obi • for tho child occupant. Confllotlng eafety 
design objectlvea arc accomplished by constructing tha 
cantor of tha booatar aaat from a rigid etyrofoaa, which la 
overlaid with a thin layar of aoft urethane foaa for 
contort. Tho soft urathana foaa alao aorvet to provide a 
flexible intersection allowing the child seat to bend and 
conform with elaoot any angle of backeoat currently provided 
by autoaobile aanufacturere. Thie flexibility about the 
intersection doee away with any need for a aechanioal hinge 
to provide for the angle edjuetaent. Added otrips of batten 
can be added to the rigid styrofoaa to provide further 
stiffness and support. 
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CLAIMS 



1 1. A ahlld'o automotive booster aoat providing st>£*ty 

3 and comfort to a child occupant, aa vail aa having 

3 univaraality to conform to different englee of automobile 

4 bacfcaeato, said chlld'a automotive booatar aaat comprising a 
9 aaat portion and a back portion, aeane defining a flexible 

6 foaa intersection between oaid aaat portion and aaid baok 

7 portion, allowing aaid seat portion to band with roapect to 

8 aaid back portion in ordar to accommodate different anglaa 

9 of aaid automobile backeeate without tha naad for a hinge. 

10 aaid aaat portion having a eubetantlally rigid cora member 

11 ovarlald with a aoft, coapreeeible foam layer, a plurality 
3 2 of uppar and iowar aida aupporta providing confinaaont and 

13 conatraint to aaid child occupant, and Beano daflnlng a pair 

14 of valla disposed between aaid uppar and lower aide 
16 aupporta, aaid walla being substantially flueh with a 

16 aurface of aaid aoat portion, whereby an automotive lap 

17 aeatbelt oan b« fitted enugly about aaid child occupant to 
16 prevent aubmarlning during an impact or craah. 



1 a. The child 1 a automotive booatar aaet of claim 1, 

2 wherein aaid rigid core, member coaprlaea a polyatyreno foam. 



t 



1 3, Tha child 1 a automotive booster aaat of claim a, 

a wherein aaid rigid core member of polyatyreno foam haa a 

3 density of 2 pounds. 

1 4. Tha child'e automotive booster aaat of claim l, 

3 wherein aaid soft, comprasslbls foam layer compriaee a 

3 polyurethano foam. 

x 5, The child'e automotive booster aaat of olais 4, 

a wherein aaid soft, compreaaible foam layer or polyurethana 

3 foam has an approximate density of 4 pounds. 
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1 6, The child's automotive booster seat of claim 1, 

2 wherein sold upper and lover oide oupporte comprloe 

3 polyurethane foam. 

1 7. The child's automotive booster seat of claim 6, 

2 wherein said upper and lower eide supports comprising 

3 polyurethane foam have a density of 1.5 poundo. 

1 8 . The child's autoaotive boostor eeat o£ claim 1, 

2 wherein said baolc portion containe battens for added 

3 stiffness. 

x 9. A child 1 * automotive booster seat providing eafety 

3 and comfort to a child occupant, said child's automotive 
3 booster seat comprising a seat portion and a back portion, 
said seat portion having a substantially rigid core member 

5 comprising a polystyrene foam overlaid with a soft, 

6 compressible polyursthene foam layer, a plurality of upper 
and lower side supports providing confinement and constraint 
to said child occupant, and means dsfining a pair of well, 
disposed between said uppor and lower side supports, said 

10 wells being substantially flu.h with a surface of said seat 

11 portion, uhereby an automotive lap seatbelt oan be fitted 
snugly about said child occupant to prevent submarining 
during an impact or crash, an intersection of said back 

14 portion and said seat portion defining a flexibls foam 

15 demarcation allowing said back portion to bend with rsspoct 

16 to said seat portion, whereby said child's booster seat can 

17 conform to different backseat angloa presented by various 
IB automobiles. 



4 
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13 
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1 10. The child's automotive booster seat of claim 9, 

2 vhoroin eaid rigid core member of polystyrene foam has a 

3 density of 2 pounds. 

a XI. The child's automotive booater seat of claim 9, 

a wherein said soft, compressible foam layer of polyurethane 

3 foam hae an approximate density of 4 pounds. 

1 12. Tha child»e automotive booster seat of claim 9, 

2 wherein eaid upper and lower side supports comprise 

3 polyuro thane foam. 

1 13. The child's automotive booster seat of claim 12, 

2 wherein said upper and lower side supports comprising 

3 polyurethane foam have a density of 1.5 pounds. 

! 14. A universal ohild's automotive booater seat 

2 providing safety and comfort to a child occupant, as veil as 

3 ths capability of conforming to most backseat angles of 

4 various automobiles, said automotive child booster seat 

5 comprising a seat portion and a back portion, said seat 

6 portion having a substantialXy rigid core member comprising 

7 a polystyrene foam overlaid with a soft, compressible 

8 polyurethane foam layer, eaid compressible polyurethane foam 

9 extending between eaid back portion and said seat portion to 

10 define a flexible inflection, .aid flexible intersection 

11 allowing said back portion to band with rsspect to said seat 

12 portion, thus croating a conformity with different 

13 automobile backseat angles without the need of a hinge. 

1 15. The child-s automotive booeter seat of claim 14, 

a wherein eaid rigid core member of polyetyrene foam has a 

3 density of 2 pounde. 
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16. The child' a automotive booeter eeat at cUi» 14, 
wherein meld soft, compressible foam layer of polyurethone 
foam has an approxinate denelty of 4 pounds. 

17. The Child 1 • automotive booster seat of olais 14, 
wherein said upper end lower side . eupporte comprising 
polyurethane foam hevo e density of 1.5 pounds. 

18. A universal child's automotive boostmr soet 
providing safety and comfort to a child occupant, as well as 
the capability of conforming to most backseat angles of 
various automobiles, said automotive child booster ssat 
comprising a seat portion and a back portion, eaid eeat 
portion having a substsntially rigid core member oomprleing 
a polystyrene foan overlaid with a soft, conpreaeible 
polyurethane foam layer, means defining a plurality of 
battens to provid. added it if mass to said rigid core 
member, said compressible polyurethane foam extending 
between said back portion and said east portion to define a 
flexible intersection, said flexible intereection ellowing 
said back portion to bend with respect to said seat portion, 
thus creating a conformity with different automobile 
backseat angles without ths need of a hinge. 
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ffllTlJVft MCtttlflgm B * yCTY BOOSTER SKAT WTTH A VICT 



Thie patent application la • continuation-in-part of 
the partnt patant application, Sarial No. 07/936,953. filed 
on Auguet 26, 1992, and now abandoned. Priority i. herein 
claiiood to al> teachinge and common eubjoct matter of the 
parent application. 



rliHI nf tfm TnvnntiQn 

The preeant invention p.rtaina to a child'* automotive 
e.tety .eat, and, acre particularly, to . child boo.t.r 
aafaty aoat that providaa a good t Uld of view, la 
coafortabla and providea proper atruotural aupoort. 



• \ BACKGROUND OF THE INVENTION 

Cl»iidt.n'. .utonotl*. »«f.ty «o«t. m»t aeet »»ny 
crit.ri. «nd r.g»X.tory .fnd.nl.. Hov*r.r. U i. not 
unco-on to find • ..f.ty ...t providing good .truotw.l 
.upport »hll. f.llli* to provld. uwrrtl. co»fort to th. 
ohiid, thl. t. b.e.u.. »f»y of th. ..f.ty doolgn ooj.ctlv. 
otton eontUct «Jth wh othor. ror •«■»!•, »« *» 
n.«o...ry to d-lgn th. cntor of . ...t vlth .noogh 
rigidity to provido prop.r wpport .nd wltMt«d 1-p.ct 
tore... vnii.. .t th. mm tiM. b. eo»r...ihl. ««*»,»» to 

Oook.t NO. K-2HC 1 



7242237 PA9E.303 




2118727 



offer aoftneae and coafortablenoaa. 

in addition, eoot rigid «**ty ooata thtt ara designed 
eiallarly to this invantion do not contort* to all oakee of 
automobilea. Tho backseats of automobile models aro all 
S different, i.e., tha engle batman tha ear aaat ba.a and tho 
car aaat backrest varies conaidarably from vahlcla to 
vahlola. In ordar to avoid confueion, all referencee harain 
to parta of a aoat pertain to tho removable child booater 
safety aaat, unleaa apeoifically identified ae an automobile 
10 or car eeat portion. Traditionally, rigid safety aaaea 

cannot conform to tho various angles between tha car eeat 
baao and tha oar seat backreet. Most rigidly designed 
eeate, therefore, do not provide a stable support for tho 
infant unless tho angls of the child eeat cloaely confer** 
13 to tho angle between the car eeat and the ear seat backrest 
of the automobile. 

These sans differences in angle between car seat 
backrest and oar seat base cause another problem for rigid 
seat designing. Rigid seats which do not closely conform to 

30 the car backseat angle require greater aeatbalt extension, 

sines tho seat projects furthsr away from the contour of the 
oar backseat. This greater aeatbalt extension is 
undesirable from a safety standpoint, since passenger safety 
ie invereeiy proportional to the distance of e seatbeU from 

25 Its anchor point. 

The dichotomy entailed in meeting both safety and 
comfort criteria le else svident in dssign of the child 
seats side supports. The .trusters of the .set must have 
.ide mouldinge for enveloping and aupporting the occupant 
30 against lateral forces. Side supports, however, often 
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prevent ..atb.lt straps trom fitting snugly against tho 
child occupant. In addition, highly prominent side 
supports obscure a child's view. 

Many designs exist tor child eafety seats that ars 
rigid, owing to ths fact that very few are capable of 
fulfilling all of the design and safety objectives. Most of 
the eeata represent compromises between conflicting 
objectives. In other worda, structural differences are 
often adjusted to produce a tolerable eolutioni the 
importance of one criterion is reduced in order to bolster a 
seemingly antithetical criterion. This type of concession, 
however, does not effeot excellent deelgn. 

The preaent invention la a child booster aaat for an 
automobile thet offers outetandlng performance, despite the 
many conflicting design objsctlvaa. 

The present Invention meeto the stringent Canadian 
standard of compressibility, which requires that the seat 
compress less than one inch under a toroe of five hundred 
pounds, oaaplto tha rigidity and high denalty required to 
meet this atrlct standard, tha child booater eeat of thla 
invention la .If .oft and comfortable. Conflicting a.f.ty 
design objective, are not co.promi.ad by tha invention. The 
invention lncorpor.tea a central core of rigid, hlgh-den.ity 
foam to provide support. The rigid cor. 1. then overlaid 
„lth a thin layar of .oft. compressible foam for comfort. 

The rigid booater aaat of thl. invention provide, th. 
beat design feature, of both • flMltt. .eat (aa illu.tr.ted 
in unltrt Stats. Patent Ho. 5,ia*,7i7) and a rigid aaat (aa 
shown in United State- Patent Bo. 4.726.08*). On. of th. 
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uajor drawbacks of rigid eeata is that thoy cannot conform, 
at aforementioned, to the various anglee of different 
autoaoblleo. Thla la baaloally a problem of tha child 
eeet'e etiffnees. Tha rigid booatar seat or Patant Ho. 
4,726,006 can provlda a change in angle only by its baoX 
portion balng hlngad to Its aaat portion. 

Th. preeent invention, however, ellovs tha aaat to band 
about tho intaraaotion batvaan the automobile's backrost and 
oar aaat baaa without tha naad tor hinges, normally, only 
hinged daaigna could provide auch flexibility at thla 
Interaction point. However, thla fiealblllty was never 
before possible with aaat daaigna that wore aubatantially 
rigid, auch as this invention. The problem for tha designer 
of thia invention waa how to provide, without a hinge, both 
rigidity and flexibility. This ia no easy taak. Adding 
flexibility to e rigid design is contrary to its original 
purpose, as is adding rigidity to a flexible design. 
Therefore, the currant Invention ref lecta an achievement not 
obvioue to the sXillad practltionera In this art. By adding 
rigid materials to the beckreet, the invention maintains the 
rigidity required for the child aeat. The invention, 
however, allows tha backseat to band with respect to its 
seat baaa by designing the intersection between the backseat 
and aaat base with flexible foam. In thia manner, the need 
for e mechanical hinge is negated. This one-piece dealgn 
has many edv.ntages. Including en improved degree of aafaty 
and a lower manufacturing coat. 

The current invention elao faatures aide aupport. that 
cushion againat tataral forcas and movement, while ellowing 
• aeatbelt to fit flush scross tha bass of the aeat. The 
side eupporte are aieo dealgned with a law profile, so that 
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the ohild hae a wide field of view. Those aide eupports are 
rigid enough to provide aupport, but aoft enough to give the 
reel of o flexible design. 

Another dynasio of coafort is provided by this wide 
field of viow. A ohild who can see la usually or» who is 
loos likely to wriggle or whine. 



DiaCttflttigfl Related Art 

In European Patent Application No. 0 101 9X0 A3, ieauad 
10 to TLYBOBO, a child booster aeat la illustrated. The ohild 
seat provldas the child with a limited, raar view. The seat 
is positioned backwards against tha front car seat for 
support. A well is carved into the side supports for 
accomodating a lap soatbelt. However, tha well does not 
IS lie flush with the bottom surface of the seat, so thst the 
saatbelt will not lie flush therewith. Therefore, ths bslt 
will not provids a snug fit about a child occupant. Such a 
seat design may cause the occupant to "submarine" (i. e. , 
slide out froa under ths bslt) during a crash. 

20 

Zn Onited Kingdom Patant Application Ho. 08 2 154 »1A, 
Issued to SHIFT, a child vehicle aeat is shown that will 
accommodate an automobile's lap esatbalt. The side sections 
of the child soat have a high profile, thus limiting the 
25 child's view, in addition, these high side projections 

require that the belt be held by a movable clip. The baits 
do not fit flush with the eeat bottom eurfaeei hence, again, 
the potential problem of submarining during iapact exists. 
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Unitod Btatee Design Patant No. 266,044, issued to 
BLANCHARD on September 7, 1982, for "Auxiliary Seat Por a 
Child", llluatrates a safety saat that acoommodatee a fluah- 
fitting saatbolt. This is accomplished by placing side 
3 grooves in the base, eliminating side restraining members. 

The flush-fitting ssatbelt design will prevent submarining. 
The absence of side members, however, does not provide the 
proper support for the child during turns of the car or 
during a side impact. 

i 

10 United States Design Patent Ho. 264,78$, Issued to 

DLANCIIARD on June 8, 1902, for "Auxiliary seat ror a child", 
illustrates a safety seat that accommodates a flush-fitting 
seatbelt. This is accomplished by placing side grooves in 
the base, eliminating side restraining members along the 

13 soat bottom. The flush-fitting eeatbelt design will prevent 
submarining. The absence of side members at the base, 
however, doas not provide tha full side support for the 
child during turns of ths car or during a side iwpact. 

In United States Patent No. 4,726,086, Issued to 
20 HC BVOV on rebruary 23, 1988, for a "Composite Foam seat 

Cushion anfl Method of Preparation", a hingad booster seat is 
shown, having internal denaity foans to stiffen the soft 
outer foams. The intersection between the backrest and seat 
base is hinged In order to change the angle of the seat to 
20 conform to different automobile backseats. 

In United States Patent Wo. 3,125,717, issued to SK0L0 
et al on Juno 30, 199J, for "Adjustable Booster 8eat for 
Juvenile Auto Passengers", a child seat la illustrated 
having means for adjusting ths angle of the scat by means of 
30 hinged, threaded socket members. 
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SUMMARY OF THE XHVEMTION 

In accordance with tho present Invention, there le 
provided a child's eutoaotivo booster eeet having enough 
rigidity to withstand high compression, end, simultaneously 
providing softness and contort for the child occupent. 
Conflicting safety design objectives are accompliahed by 
constructing the center of the booster seat from a rigid 
■tyrofoan, which is overlaid with a thin layer of soft 
urethane foam for comfort. Elongated fibarglass battens can 
be added together with the internal, rigid styrofoam of the 
backrest to provide further stiffening where oo desired. 
The booster seat is designsd to have lov-profilo aide waiiber 
supports along the baok and base portions of the seat. The 
low-profile supports provida sufficient confinement for the 
child, while allowing a wide-angle view from the soat (which 
is also a source of comfort for both children and 
accompanying adults) . A portion of tna side member base 
supports is a cuteway section, raveeling « well that lies 
flush with the bottom seat. In this manner, tho car 
seatbelt can be snugly applied about the child to prevent 
submarining during a crash. Thereby, the invention (which 
provides a child with a full four inches of hsight) helps 
position the child ao that the child can take full advantage 
of a shouldsr belt that was designed for an adult. The 
child seat's intersection of the backrest and aeat base 
comprises the aforementioned flemible urethane foam. This 
allows tha seat to bend about the intersection of the child 
.est portions, thus Mrthar sllowing the child ssat to 
conform to different automobile backseat anglas without the 
uss of a hings. This conformity lsnds a universality to tha 
child aeat. Such conformity hae been achieved using s 
single-piece integrated construction, heretofore 
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unachievable. 



BRXSP DESCRIPTION Of TUB DRAWINGS 

A complete under* tending of tho present invention My 
bo obtained by reference to tho accoapanyinq drawings, when 
considered In conjunct ion with tho eubssquent, do to 11 od 
description, in which: 

PXGURI 1 lo o perspsotlvo view of tho child's 
outoaotlvo safety boootor soot of this invention; 



10 



PXGURI 2 io o bottom viow of tho child 1 o outoaotlvo 
safety booster oeot of tho invention, llluotrotod in 
PXCURZ If 



r I CURB 3 is o front view of tho child's automotive 
oefety booster oeot of this invention, «o depicted in 
rxcvxs 1; 

IS FIGURE 4 im o top view of tho child's outoaotlvo safety 

booster soot of the invention, es shown in FX CURS lj 

PXCURZ 5 Is a beck view of tho child's automotive 
safety booster soot or this Invention, as illustrated in 
PXOURI it 

20 noma 6 Is a side view of tho child's automotive 

oof sty booster seet of the invention, es shown in PXOURE li 
and 
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FIGURE 7 ie a croae-eectlonal view of the child's 
tutonotlve eefety booster seat, along line* 7 - 7 of 

PICUR* 3. 

For purposes of clarity and brevity, like elements end 
coaponents will beer the sane designations throughout ths 

figures. 



DESCRIPTION OF THE PREFERRED BH800IMBHT 

Generally speaking, the invention feature* • child's 
automotive booster seat that provides safety without 
restricting the child's view. Ths safety booster seat also 
meets rigorous compression standards, while simultaneously 
providing softness and comfort. The child seat provides a 
universality In conforming to diffarent car eeat angles, by 
virtue of its compressibility about the intersection of the 
baokrest and seat baao. This compreeelbiilty of ths 
intersection allows for tho elimination of unyielding, 
hardware hinges and other mechanical adjustments, thus 
providing a safer and less costly child seat. 

How referring to FIGURES 1 through 7, a child booster 
seat 10 is illustrated. The booster seat 10 comprises a 
eeat portion 11 having an internal oore 23 (FIGURE 7) 
comprising a hlgh-deneity polyetyreno foam (etyrofoam) . The 
eeat core 32 of polystyrene foam has a density of 2 pounds. 
The top 13 of the eest portion 11 is overlaid with a thin 
layer (about one-halt -inch) of soft, compressiblo, bluo 
polyurcthane foem 24. The blue polyurethane foam 34 has an 
approximate density of 4 pounds. The bottom 12 of the eeat 
portion 11 is overlaid with about one-guarter of an inch of 
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blue polyurethane foam 26. The upper back piece 14 alee 
conpriee. the blue polyurethane foa». The reepactiv. upper 
and lower .Ida support. 15, 16, 17 end le ere coapriead of a 
be 190 polyurethane foam of a density of 1.5 pound*. 

The rigid core with soft, outer, compressible foam 
provides the seat with needed rigidity, while also providing 
comfort and softness for a child occupant. Where added 
rigidity is required, thin etrips 24 of fiberglass batten 
can be incorporated into the upper back piece 14, 
illustrated in FICURI 5. 

The eide supports 15, 16, 17 and 18 respectively 
provide constraint against lateral movement during 
automotive maneuvers or side impacts. These side eupports 
are generally of such low profile that the forward and aide 
views of the child ere unobstructed, in other words, e 
forward, wide-angle view is provided, deepite the purpose of 
the forward and aids supports being to provide confinement 
and/or conetraint. 

Cut-out portions or wells 1* end 20 are disposed, 
respectively, between the lower and upper side supports 16 
and 17, end the lower end upper side supports 15 and IS. 
These reepective wells 19 and 20 are flush with the top seat 
surface 13 of seet portion 11. Thi. allow, the lap eeatbelt 
cf the automobile to be tightened in order to provide e onug 
fit ageinet a child occupant without the possibility of the 
child submarining. 

The child seat of this invention can conform to all 
angles between the cer backrest and car eaat portion. Thi. 
le accomplished without the use of hinges or other 
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mechanical adjuetaonts eommonly found In child seats or this 
kind* This is partlculerly true for thojs child sssts 
having a rigid construction. This conformity provides a 
certain universality achieved In the current invention. The 
conformity is achieved by making the intersection *!■ 
between the upper beck portion 14 and the seet portion 11 
flexible, as illustrated in FIGURW 1 and *. This allows 
the stiffening to be achieved solely by internal styrofoam 
end battens, without impeding the ability of the outer foaa 
matorlais to flex and provide the bendable intersection 
joint «•!•. The intereection "I* allowa the upper back 
portion 14 to band with respeot to the eeet portion li. ae 
shown by arrows 25. 



Since other aodlf ications and changes varied to fit 
1* particular operating requirements and environments will be 
apparent to those skilled in the art, the invention is not 
considered limited to the example ohosen for purposes of 
disclosure, and covers all changes and modifications which 
do not constitute departures from the true eplrlt and scope 
20 of this Invention. 

Having thus described the invention, vhat is desired to 
be protected by Letters Patent is preeented in the 
subsequently appended claims. 
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